Involvement of melatonin in autophagy-mediated mouse hepatoma H22 cell survival.
The role of autophagy in cancer is controversial. Melatonin has been linked to several aspects of cancer progression and also to regulation of autophagy. Whether melatonin is involved in an autophagy-induced tumor suppressor mechanism or a cyto-protective mechanism is unknown. Therefore, we investigated the effects of melatonin on autophagy and its upstream regulator. We found that melatonin triggers an autophagic process by enhancing Beclin 1 expression and inducing a conversion of microtubule-associated protein 1 light chain 3(LC3)-I to LC3-II, the protein associated with the autophagosome membrane, in hepatoma H22 tumor-bearing mice. Moreover, melatonin inhibits the phosphorylation of the mammalian target of the rapamycin (mTOR) and Akt. Knockdown of Beclin 1 by either RNA interference or co-treatment with the autophagy inhibitor, 3-methyladenine(3-MA), significantly enhanced the melatonin-induced apoptosis in mouse hepatoma H22 cells. Our data provides the first evidence that melatonin induces protective autophagy that prevents mouse hepatoma H22 cells from undergoing apoptosis. A combination of melatonin with an autophagy inhibitor might be a useful therapeutic strategy for hepatocellular carcinoma.